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Abstract. In the present study 28 horses were used, of which 20 females and 8 males, with ages between 1 and 
18 years from Bistrita Nasaud county. For the diagnose of EIA the official international test (agar gel 
immunodiffusion - AGID) was performed in the Sanitary Veterinary Laboratory and for Animal Health in 
Bistrita, according to the national control plan for the disease, in this region (biannual testing).  The horses 
diagnosed as positive to EIA (between 1998 and 2005) were then retested through an enzyme linked 
immunosorbent assay (the IDEXX EIA cELISA kit) at various periods after their positivity (between 1 and 7.5 
years) to check their disease status. This test was performed on horses’ serum at the end of 2006 in the 
Laboratory of Infectious Disease Department from the Faculty of Veterinary Medicine Cluj Napoca. After AGID 
testing, 23 out of 28 tested horses resulted as infected with EIAV and the rest of 5 had negative reactions The 
results of cELISA were interpreted both visually (a color change) and spectrophotometrical (using the PR1100 
Bio- Rad model). From the 23 horses positive at AGID, only 20 presented positive cELISA reactions. The 
number of negative reactions for EIAV using cELISA increased to 8 horses. Three of the previously positive 
AGID tested horsed turned negative when retested through ELISA (one after 7.5 years, the second after 6.5 years 
and the third after 1 year from the original testing). This can be due to the transition of these horses in an 
asymptomatic stage of infection, with no circulating virus respectively antibodies, at the moment of testing. 
Correlation of AGID and CELISA results are excellent if standardized protocols are followed. 
 
INTRODUCTION 
 
Equine infectious anemia (EIA) is caused by a lentivirus. It can be diagnosed on the 
basis of clinical signs, pathological lesions and serology. Infected horses can remain viraemic 
carriers for life and will yield a positive serological result. Antibody response usually persists 
and antibody-positive animals, older than 6 months, are identified as virus carriers (below 6 
months of age, serological reactions can be due to maternal antibodies). They can potentially 
transmit the infection to other horses (9). Only since the 1970’s have we been able to diagnose 
infection with equine infectious anemia virus (EIAV) accurately with the use of 
serodiagnostic methods. (2, 4) Early attempts to define specific diagnostic tools for EIA failed 
in part because of a lack of suitable in vivo laboratory animal models and in vitro techniques 
for virus propagation, as well as the tendency of EIAV to undergo “antigenic drift” (8).  
In the early 1970s EIAV antigen for use in serologic tests was extracted from the 
spleens of horses which then had been infected experimentally, or from virus which had been 
cultivated in equine leukocytes and purified (11, 13) Horses with clinical signs of EIA 
responded by producing detectable antibodies to these antigens. The use of the procedure 
perfected by Ouchterlony infection, (double diffusion in agar) was applied to this system and 
proved effective (3, 12). These discoveries led to the development of the widely accepted and 
internationally standardized agar gel immunodiffusion (AGID) test for antibodies to EIAV 
(14, 15). This test has become the “gold standard” for the diagnosis of EIAV infections, the 
test by which newer formats for the detection of antibodies to EIAV are compared (7). 
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During the last few years, the detection of EIA antibodies by ELISA has been 
described and used in some countries where this test is commercialized under various formats. 
Validation studies have indicated excellent agreement between these ELISAs and the AGID 
assay (1, 10), with the ELISA being found, in some cases, to be even more sensitive than the 
AGID (5, 16, 17, 18). 
 
MATHERIAL AND METHODS 
 
For our study we used 28 horses, of which 20 females and 8 males, with ages between 
1 and 18 years from Bistrita Nasaud county. For the diagnose of EIA the official international 
test (agar gel immunodiffusion - AGID) was performed in the Sanitary Veterinary Laboratory 
and for Animal Health in Bistrita, according to the national control plan for the disease, in this 
region (biannual testing).  The horses diagnosed as positive to EIA (between 1998 and 2005) 
were then retested through an enzyme linked immunosorbent assay (the IDEXX EIA cELISA 
kit) at various periods after their positivity (between 1 and 7.5 years) to check their disease 
status. This test was performed on horses’ serum at the end of 2006 in the Laboratory of 
Infectious Disease Department from the Faculty of Veterinary Medicine Cluj Napoca. Both 
tests were performed according to the manufacturer’s instructions. 
Agar gel immunodiffusion test (the prescribed test for international trade). 
Precipitating antibody is rapidly produced as a result of EIA infection, and can be detected by 
the AGID test. Specific reactions are indicated by precipitin lines between the EIA antigen 
and the test serum and confirmed by their identity with the reaction between the antigen and 
the positive standard serum. Horses in the first 2-3 weeks after infection will usually give 
negative serological reactions. In rare cases the post-infection time prior to the appearance of 
detectable antibody may extend up to 60 days. This test, specific to the p26 core viral protein, 
is relatively rapid, inexpensive, simple, and highly specific to identify animals infected with 
the EIA virus, although it is interpreted subjectively by visual reading of precipitation line 
curvature (9). 
Enzyme-linked immunosorbent assay. There are three ELISAs that are approved by 
the United States Department of Agriculture for the diagnosis of equine infectious anemia and 
are available internationally; a competitive ELISA and three non-competitive ELISAs. The 
competitive ELISA and one non-competitive ELISA detect antibody produced against the p26 
core protein antigen. The other non-competitive ELISA incorporates both p26 core protein 
and gp45 (viral transmembrane protein) antigen whereas one non-competitive ELISA detects 
antibodies against gp45 protein. Typical ELISA protocols are used in all tests. If commercial 
ELISA materials are not available, a non-competitive ELISA using p26 antigen purified from 
cell culture material may be employed (9). 
A positive test result by ELISA should be retested using the AGID test to confirm the 
diagnosis because some false-positive results have been noted with the ELISA. The results 
can also be confirmed by the immunoblot technique (9). 
 
RESULTS AND DISCUSIONS 
 
The researches on the serological diagnose significance were performed on 28 horses 
of different sexes and ages from small private farms in Bistrita Nasaud county.  
The first test, used with diagnostic purpose, was the Coggins test (AGID), which is 
performed twice a year in the region. 23 out of 28 tested horses resulted as infected with 
EIAV (equine infectious anemia virus). The rest of 5 horses in our study had negative 
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reactions at the AGID test. The entire test was performed between 1998 and 2005, and the 
horses that presented positive reactions were not retested according to the legal procedures 
established by the Romanian National Sanitary Veterinary Authority and for Food Safety.  
CELISA was performed in the year 2006 on serum from all the 28 horses. The 
reaction was performed using both a positive and a negative control, provided with the kit. 
The results were then interpreted both visually (a color change) and spectrophotometrical 
(using the PR1100 Bio- Rad model). From the 23 horses positive at AGID, only 20 presented 
positive cELISA reactions respectivelly a light blue color appeared or the wavelength in 
optical density units (ODU) was similar to the positive control. The number of negative 
reactions for EIAV using cELISA increased to 8 horses, (a dark blue color appeared 
respectively the wavelength was similar to the negative control). The results obtained at the 
two tests are synthesized in table 1.  
Table 1 
Results of the serological tests in the 28 tested horse 
Sex Age Coggins test Positive from (years) cELISA (ODU) cELISA (visually)  
F 16  + 5.5 0.05  + 
M 12  + 7.5 0.047  + 
F 5  + 2.5 0.05  + 
F 10  + 1 0.054  + 
F 9  + 7.5 0.054  + 
F 8  + 7.5 0.061  + 
F 7  + 5.5 0.06  + 
F 9  + 4.5 0.074  + 
F 9  + 1 0.05  + 
F 12  + 5.5 0.052  + 
F 12  + 4.5 0.045  + 
F 8  + 6.5 0.791  - 
F 15  + 2.5 0.05  + 
F 11  + 2.5 0.054  + 
M 12  + 2.5 0.05  + 
M 10  + 2.5 0.052  + 
F 11  + 3.5 0.065  + 
F 10  + 6.5 0.739  - 
F 11  + 2.5 0.056  + 
M 10  + 3.5 0.058  + 
M 14  +  1 0.068  + 
F 15  + 1 0.512  - 
F 5  + 2.5 0.053  + 
M 18  -  0.502  - 
F 6  -  0.583  - 
M 1  -  0.306  - 
F 11  -  0.572  - 
M 7  -  0.807  - 
 
Agar gel immunodiffusion (AGID) tests and enzyme-linked immunosorbent assays 
(ELISAs) are accurate, reliable tests for the detection of EIA in horses, except for animals in 
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the early stages of infection and foals of infected dams. In other rare circumstances, 
misleading results may occur when the level of virus circulating in the blood during an acute 
episode of the disease is sufficient to bind available antibody, and if initial antibody levels 
never raise high enough to be detectable. Although the ELISA will detect antibodies 
somewhat earlier and at lower concentrations than the AGID test, positive ELISAs are 
confirmed using the AGID test. This is because false-positive results have been noted with the 
ELISA. The AGID test also has the advantage of distinguishing between EIA and non-EIA 
antigen-antibody reactions by lines of identity. Both test used in our experiment detected 
antibodies against the main virus protein - p26 core protein - present in all types of virus. 
EIAV is unique among lentiviruses in that it causes a dynamic and defined course of 
infection and recurring disease in infected animals. Initial exposure to a virulent strain usually 
results in an acute disease. The acute episode usually subsidies within a few days, then the 
animal enter the chronic stage of disease characterized by the recurrence of clinical cycles. It 
follows a transition to an asymptomatic state, in which the animals remain free of clinical 
symptoms, but infected for the rest of their life. The animals are still infectious as 
demonstrated by whole blood transfer from inapparent EIAV-infected to naïve animals (6). 
This inapparent or asymptomatic stage is reversible.  
In our results (picture 1), we see that 3 of the previously positive AGID tested horsed 
turned negative when retested through ELISA (one after 7.5 years, the second after 6.5 years 
and the third after 1 year from the original testing). This can be due to the transition of these 
horses in an asymptomatic stage of infection, with no circulating virus respectively 
antibodies, at the moment of testing. However, we assume that if retested at a later time, these 
horses could present positive EIAV reactions again (at both tests), due to the virus mechanism 
of action or due to immunesuppression. 
Picture 1 
Test results following AGID and ELISA testing 
 
 
 
According to the study presented here, the officially used AGID kit for the diagnostic 
of EIA in Romania has apparently equivalent results to the cELISA kit directed against 
antibodies to the p26 core protein. CELISA has the advantage of being less subjective than 
the AGID test, and could be made completely objective if an ELISA reader is used.  
Correlation of AGID and CELISA (table 2) results are excellent if standardized 
protocols are followed. Discordant results can occur by two major mechanisms. The most 
common reason for a positive CELISA result with a negative AGID interpretation is because 
Positive 
Negative 
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of the low level of antibody to the p26 antigen in the sample, which is easier to detect in the 
CELISA test. Another possible reason for discordant results is the presence of antibodies in 
the sample directed at the interspecies determinant of the p26 antigen which will not be 
detected in the AGID test. These antibodies could occur in the horse following exposure to 
related lentiviruses in nature. All these aspects appear when the two tests are applied 
simultaneously. In our case, ELISA was performed between 1 and 8 years from the initial 
AGID testing. This resulted in the negativity of 3 horses, formally detected as positive by a 
routine Coggins test. 
Table 2 
Comparative aspects between AGID and cELISA 
 
 AGID cELISA 
Antigen p26 p26 
Antibodies titer High Low 
Specificity (Sp) Good High 
Sensibility (S) Low High 
Test time 72 hours 45 minutes 
Positive horses 23 5 
Negative horses 20 8 
 
As the database on EIAV genes and antigens increases, novel approaches to the 
delivery of accurate and practical diagnostic tests for EIA will emerge. If changes were to be 
made today, test kits should include determinants from several EIAV proteins and utilize a 
format that uses environmentally stable reagents and detection systems. These tests should 
require less interpretation than the AGID test and should be more “user friendly,” which 
would make practitioner use more attractive. In the absence of effective vaccines for this 
disease, control is dependent on wide scale testing to identify and control the movement of 
infected horses. This method increases in effectiveness as a higher percentage of the 
population at risk is tested (7). 
 
CONCLUSIONS 
 
 The Coggins test detected a number of 23 EIAV infected horses, and 5 EIAV negative 
horses. 
 Following the cELISA test, performed on the previously AGID tested horses, only 20 
showed positive results and 8 were seronegative for EIAV. 
 The 3 horses turned from positive to negative following the course of the disease, being 
probably in an asymptomatic stage of disease. 
 AGID test is relatively rapid, inexpensive, simple, and highly specific to identify animals 
infected with the EIA virus, although it is interpreted subjectively by visual reading of 
precipitation line curvature. 
 CELISA test, compared to AGID, can be used at an earlier disease state, is more sensible 
and specifically, can be rapidly read both visually and spectrophotometrically, but is more 
expensive. 
 Correlation of AGID and CELISA results are excellent if standardized protocols are 
followed. 
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